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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claimi , 3 and 62 - 92 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art, 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C, 103(a). 

5. Claims 1, 3 and 62-68 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suzawa, US 5,728,259 in view of Chen, US 5,704,986; Masumo, US 
5,306,651 andTakeuchi, US 5,661,056. 

Regarding claims 1 and 65, Suzawa teaches a method of making a thin 
film transistor semiconductor device comprising the steps of: 

• forming a semiconductor film comprising amorphous silicon on an insulating 
surface with reference to Fig. 2 in column 5, line 45; 

• providing said semiconductor film with a metal containing material for promoting 
crystallization of said semiconductor film in between column 4, line 65 and 
column 5, linel; 

• crystallizing said semiconductor film by heating in column 5, line 2; 

• irradiating the crystallized semiconductor film with laser light in column 5, line 3. 

• forming a semiconductor island having a tapered shape by patterning the 
semiconductor film having the tapered shape with an angle in the range of 20° to 
50° between the side and the underlying surface as shown in Fig. 2A in column 
6, lines 6-9; 

• forming a gate insulating film of silicon oxide film on the surface of the 
semiconductor island with reference to Fig. 2C in column 6, lines 20 - 22; 
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• forming a gate electrode 509 over the semiconductor island with the gate 
insulating film in between the island and the gate with reference to Fig. 5D in 
column 7, line 57; 

• forming source and drain region in the semiconductor island with reference to 
Fig. 5E in column 8, lines 5-10; 

Suzawa fails to teach: 1 ) removing the metal from the crystallized semiconductor 
film by gettering after the irradiation of the laser light, and 2) forming a second gate 
insulating film of silicon oxide nitride over the first gate insulating film of silicon oxide. 

Regarding element 1 . Chen teaches gettering of metal ions from the 
semiconductor materials for fabricating transistor devices (see the abstract) for the 
benefit of saving the device from the degradation effects of impregnated metal ions in 
column 1, lines 35-52. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Suzawa's device by providing a gettering treatment after 
the irradiation of the laser light for the benefit of saving the device from the degradation 
effects of impregnated metal ions as taught by Chen in column 1 , lines 35 - 52. 

Regarding element 2 . Masumo teaches that during the formation of TFT, a single 
or a multilayer of silicon oxide and silicon oxide nitride can be made in column 4, lines 1 
-5. 

Takeuchi teaches the advantages of multi-layer gate insulating film of oxide and 
oxide nitride in column 2, lines 21 - 28 since oxide nitride provides good withstand 
voltage characteristic. 
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Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Suzawa's device by providing a second gate insulating 
film of silicon oxide nitride over the first gate insulating film of silicon oxide as taught by 
Masumo so that the withstand voltage characteristic of the gate is improved as taught 
by Takeuchi. 

Regarding claim 3, Suzawa teaches patterning by an isotropic dry etching 
method in between column 5, line 61 and column 6, line 13. 

Regarding claims 62 and 66, Suzawa teaches that the metal is Ni, Pd, Co, Fe 
and Pt in column 4, line 67. 

Regarding claims 63 and 67, Suzawa fails to teach that gettering is performed by 
heating the crystallized film in a halogen containing atmosphere. 

Chen teaches gettering of metal ions from the semiconductor materials for 
fabricating transistor devices can be performed in a halogen containing atmosphere 
(see the abstract) for the benefit of saving the device from the degradation effects of 
impregnated metal ions in column 1 , lines 35 - 52. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Suzawa's device by performing gettering operation by 
heating the crystallized film in a halogen containing atmosphere for the benefit of saving 
the device from the degradation effects of impregnated metal ions as taught by Chen in 
column 1, lines 35-52. 

Regarding claims 64 and 68, Suzawa fails to teach the surface of the crystallized 
semiconductor film is oxidized when the gettering is performed. 
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Chen teaches oxidizing the surface of semiconductor film when gettering is 
performed (see the abstract) for the benefit of saving the device from the degradation 
effects of impregnated metal ions in column 1 , lines 35 - 52. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Suzawa's device and perform the oxidation when 
gettering is performed for the benefit of saving the device from the degradation effects 
of impregnated metal ions as taught by Chen in column 1 , lines 35 - 52. 
6. Claims 69 - 76 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Suzawa, US 5,728,259 in view of Liu, US 5,147,826 and Chen, US 5,704,986. 

Regarding claims 69 and 73, Suzawa teaches a method of making a thin 
film transistor semiconductor device comprising the steps of: 

• forming a semiconductor film comprising amorphous silicon on an insulating 
surface with reference to Fig. 2 in column 5, line 45; 

• providing said semiconductor film with a metal containing material for promoting 
crystallization of said semiconductor film in between column 4, line 65 and 
column 5, linel; 

• crystallizing said semiconductor film by heating in column 5, line 2; 

• irradiating the crystallized semiconductor film with laser light in column 5, line 3. 

• patterning the semiconductor film to form a semiconductor island as shown in 
Fig. 2A in column 6, lines 6-9; 

• forming a gate insulating film of silicon oxide film on the surface of the 
semiconductor island with reference to Fig. 2C in column 6, lines 20 - 22; 
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• forming a gate electrode 509 over gate insulating film with reference to Fig. 5D in 
column 7, line 57; 

• forming source and drain region in the semiconductor island with reference to 
Fig. 5E in column 8, lines 5 - 10; 

Suzawa fails to teach: 1 ) providing a selected portion of the semiconductor film 
with a metal containing material for promoting crystallization of said semiconductor film; 
2) crystallizing said semiconductor film by heating wherein crystallization proceeds from 
said selected portion in a lateral direction parallel to said insulating surface; and 3) 
removing the metal from the crystallized semiconductor film by gettering after the 
irradiation of the laser light. 

Regarding elements 1 and 2 , Liu teaches providing a selected portion of the 
semiconductor film with a discontinuous ultra thin film of metal containing materials by 
providing a relatively low density of nuclei in a uniform background for promoting 
crystallization of the semiconductor film for the benefit of large grain growth in column 3, 
lines 57 - 67 and heating the film to crystallize in column 4, lines 35 - 47 on an 
insulating surface (see Example 1 in column 5) in which the crystallization proceeded 
inherently from the selected portion in a lateral direction parallel to the insulating surface 
of the glass to crystallize the whole film. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Suzawa's method by providing a selected portion of the 
semiconductor film with a metal containing material for promoting crystallization of the 
semiconductor film and crystallizing said semiconductor film by heating wherein 
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crystallization proceeds from the selected portion in a lateral direction parallel to the 
insulating surface for the benefit of large grain groNA^h as taught by Liu in column 3, lines 
57 - 67. 

Regarding element 3 . this limitation has been described earlier in rejecting claims 
1 and 65 with reference to Chen. 

Regarding claims 70 - 72 and 74 - 76, the limitations of these claims have been 
described earlier in rejecting claims 62 - 64. 

7. Claims 77 - 84 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Suzawa, US 5,728,259 in view of Liu, US 5,147,826; Serikawa, US 5,132,754 and 
Chen, US 5,704,986. 

Regarding claims 77 and 81, Suzawa teaches a method of making a 
semiconductor device comprising the steps of: 

• forming a semiconductor film comprising amorphous silicon on an insulating 
surface with reference to Fig. 2 in column 5, line 45; 

• providing said semiconductor film with a metal containing material for promoting 
crystallization of said semiconductor film in between column 4, line 65 and 
column 5, linel; 

• crystallizing said semiconductor film by heating in column 5, line 2; 

• patterning the semiconductor film to form a semiconductor island as shown in 
Fig. 2A in column 6, lines 6-9; 

• forming a gate insulating film of silicon oxide film on the surface of the 
semiconductor island with reference to Fig. 2C in column 6, lines 20 - 22; 
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• forming a gate electrode 509 over gate insulating film with reference to Fig. 5D in 
column 7, line 57; 

• forming source and drain region in the semiconductor island with reference to 
Fig. 5E in column 8, lines 5 - 10; 

Suzawa also teaches laser irradiation of the crystallized semiconductor after the 
heat annealing. However, Suzawa fails to teach: 1 ) providing a selected portion of the 
semiconductor film with a metal containing material for promoting crystallization of said 
semiconductor film; 2) crystallizing said semiconductor film by heating wherein 
crystallization proceeds from said selected portion in a lateral direction parallel to said 
insulating surface; 3) irradiating the crystallized semiconductor film with ultraviolet rays 
or infrared rays and 4) removing the metal from the crystallized semiconductor film by 
gettering after the irradiation of the laser light. 

Regarding elements 1 and 2 . Liu teaches providing a selected portion of the 
semiconductor film with a discontinuous ultra thin film of metal containing materials by 
providing a relatively low density of nuclei in a uniform background for promoting 
crystallization of the semiconductor film for the benefit of large grain growth in column 3, 
lines 57 - 67 and heating the film to crystallize in column 4, lines 35 - 47 on an 
insulating surface (see Example 1 in column 5) in which the crystallization proceeded 
inherently from the selected portion in a lateral direction parallel to the insulating surface 
of the glass to crystallize the whole film. 
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Regarding element 3 . Serikawa teaches that crystallization of amorphous silicon 
can be effected also by infrared irradiation instead of the laser irradiation and is 
therefore functionally equivalent in column 10, lines 30 - 45. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Suzawa's method by replacing the laser irradiation by 
infrared irradiation as functionally equivalent method taught by Serikawa in column 10, 
lines 30 - 45. 

Regarding element 4 . this limitation has been described earlier in rejecting claims 
1 and 65 with reference to Chen. 

Regarding claims 78 - 80 and 82 - 84, Suzawa in view of Liu and Chen teaches 
most of the limitations of these claims as have been described in rejecting claims 70 - 
72 and 74 - 76. 

8. Claims 85 - 92 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Suzawa, US 5,728,259 in view of Serikawa, US 5,132,754 and Chen, US 5,704,986. 

Regarding claims 85 and 89, Suzawa teaches a method of making a 
semiconductor device comprising the steps of: 

• forming a semiconductor film comprising amorphous silicon on an insulating 
surface with reference to Fig. 2 in column 5, line 45; 

• providing said semiconductor film with a metal containing material for promoting 
crystallization of said semiconductor film in between column 4, line 65 and 
column 5, linel; 

• crystallizing said semiconductor film by heating in column 5, line 2; 
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• patterning the semiconductor film to form a semiconductor island as shown in 
Fig. 2A in column 6, lines 6-9; 

• forming a gate insulating film of silicon oxide film on the surface of the 
semiconductor island with reference to Fig. 2C in column 6, lines 20 - 22; 

• forming a gate electrode 509 over gate insulating film with reference to Fig. 5D in 
column 7, line 57; 

• forming source and drain region in the semiconductor island with reference to 
Fig. 5E in column 8, lines 5-10; 

Suzawa also teaches laser irradiation of the crystallized semiconductor after the 
heat annealing. However, Suzawa fails to teach: 1 ) irradiating the crystallized 
semiconductor film with ultraviolet rays or infrared rays and 2) removing the metal from 
the crystallized semiconductor film by gettering after the irradiation of the laser light. 

Regarding element 1 , Serikawa teaches that crystallization of amorphous silicon 
can be effected also by infrared irradiation instead of the laser irradiation and is 
therefore functionally equivalent in column 10, lines 30 - 45. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Suzawa^s method by replacing the laser irradiation by 
infrared irradiation as functionally equivalent method taught by Serikawa in column 10, 
lines 30 - 45. 

Regarding element 2 . this limitation has been described earlier in rejecting claims 
1 and 65 with reference to Chen. 
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Regarding claims 86 - 88 and 90 - 92, all limitations have been already 
discussed earlier in rejecting claims 62 - 64 and 66 - 67 with reference to Suzawa in 
view of Chen. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asok K. Sarkar whose telephone number is 571 272 
1970. The examiner can normally be reached on Monday - Friday (8 AM- 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Tokar can be reached on 571 272 1812. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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1 1 , Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Asok K. Sarkar 
September 20, 2004 



Patent Examiner 



